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CHAPTER 3 (C) 
RADAR COURSE DIRECTING CENTRAL 


Section 1 (C). 


17 (U). General 

‘The radar course directing central (RCDC) 
consists of the ground guidance equipment lo- 
cated in the battery control area (fig. 8). The 
functional relationships of the major subsys- 
tems of the RCDC are illustrated in figure 9. 
Each block represents a functional subsystem 
of the RCDC except the blocks that are shown 
with broken lines. The tactical control system 
relays tactical control data, consisting of infor- 
mation and orders, among all areas of the Im- 
proved NIKE-HERCULES System or the 
NIKE-HERCULES ATBM System. 


18 (C). Functional Analysis 


Note. The function of the RCDC in the NIKE-HER- 
CULES ATBM System is the same as that of the RCDC 
in the Improved NIKE-HERCULES System. 

a, Ina surface-to-air mission,the high power 
acquisition radar (HIPAR) (fig. 9), the auxili- 
ary acquisition radar (AAR), and the low 
power acquisition radar (LOPAR) transmit 
pulsed RF energy from a continuously rotating, 
highly directional antenna. An object in the 
path of the transmitted RF energy reflects a 
portion of the energy back to the antenna. The 
acquisition radar system converts the reflected 
RF energy into video for display on cathode-ray 
tube indicators. The radar select circuit permits 
selection of either HIPAR/AAR or LOPAR 
video for display. 

a.1. Anti-jam display (AJD) facilities are 
provided for both the HIPAR/AAR and the 
LOPAR systems. In the presence of enemy 
jamming, the AJD allows the target to remain 
visible on the cathode-ray tube indicators. 

b. An identification friend or foe (IFF) sys- 
tem also is associated with each of the two ac- 
quisition radar systems. When IFF identifica- 
tion of an unidentified object is required, the 
IFF system transmits IFF interrogation pulses 
to the unidentified object. If the object is a 
friendly aircraft with IFF equipment, IFF re- 
sponse pulses are transmitted by the aircraft 
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and received by the IFF system. The IFF re: 
sponse pulses are converted into IFF video for 
display on the cathode-ray tube indicators. 

¢. Tactical control data from an Army Air 
Defense Command Post (AADCP) is supplied 
through either the fire unit integration faciity 
(FUIF) or the battery terminal equipment 
(BTE) to the tactical control system. If the 
tactical control data received by the tactical 
control system from the AADCP or IFF indiy 
cates that the unidentified object is an enemy 
aircraft or missile, the object is designated as 
a target. Designated target position data, d 
rived from the selected acquisition radar di 
play, is supplied to the target tracking radar 
(TTR) system. 

d. The designated target position data aids 
the target tracking operators in acquiring the 
target. The TTR system transmits a beam of 
RF energy to the designated target and receiv 
the reflected RF energy. The reflected RI 
energy enables the TTR system to track the 
target and to provide continuous target position 
data to the computer system. The TTR 
system provides antenna position data to 
the target ranging radar (TTR) system, 
The TRR system, slaved to the TTR system, 
also tracks the target by transmitting RF 
energy and receiving the RF energy reflected 
from the target. The TRR system supplies 
range video to the TTR system. The continuous 
target position data supplied to the computer 
system consists of azimuth and elevation data 
from the TTR system and range data from 
either the TTR or TRR system. The use of two 
radar systems for range tracking provides 
advantages in combatting enemy electronic 
countermeasures (ECM). 

¢. Tactical control data, such as missile, mis- 
sion, and warhead designation and the fire com- 
mand, is supplied to the launching control group 
from the tactical control system. When a target 
is being tracked, the computer system contin- 
uously calculates a predicted intercept point, de- 
termined from the target position data supplied 
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Figure 9 (U). RCDC—block diagram (U). 


by the TTR system. The computer system sends 
gyro azimuth preset data through the launching 
control group to the designated missile on a 
launcher. The gyro azimuth preset data orients 
a roll amount gyro in the missile. This gyro 
provides a stable reference that enables the mis- 


sile to roll automatically to a predetermined 
attitude, after launch, relative to the predicted 
intercept point. 

f. While the target is being tracked, the com- 
puter system sends steering orders to the missile 
tracking radar (MTR) system. The MTR sys- 
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tem converts the steering orders to guidance 
commands, consisting of coded pulses of RF 
energy, that are transmitted to the designated 
missile on a launcher. A transponder in the 
missile responds to the guidance commands by 
transmitting RF response pulses. The trans- 
mitted missile response pulses enable the MTR 
system to “lock on” the designated missile prior 
to launch and to track the missile after launch. 


g. The fire command is generated manually 
and sent from the tactical control system to 
the launching control group as tactical control 
data, and then to the missile on the launcher as 
the launch order. 


h. After the missile is launched and has 
separated from the rocket motor cluster, the 
missile rolls to the attitude determined before 
launch by the setting of the roll amount gyro 
and heads in the direction of the predicted 
intercept point. The computer system, receiving 
continuous target position data from the TTR 
system and continuous missile position data 
from the MTR system, determines that maneu- 
vers are necessary to cause the missile to int. 
cept the target and sends the appropriate steer- 
ing orders to the MTR system. The MTR sys- 
tem converts the steering orders to guidance 
commands that are transmitted to the missile. 


i. The missile guidance set converts the 
guidance commands into control surface defiec- 
tions that produce the required missile maneu- 
vers. The missile continues to transmit response 
pulses which enable the MTR system to track 


Section II(C). 
19(U). General 

a, The radar course directing central 
(RCDC) described in this manual is emplaced 
as a fixed or mobile defense installation in the 
Continental United States (CONUS). Two gen- 
eral site configurations are used. These two 
configurations are the “inlin with advan- 
tages of minimum radar masking, and the “T”, 
with advantages of equipment location and real 
estate economy. The RCDC for the Improved 
NIKE-HERCULES Air Defense Guided Mis- 
sile System can be emplaced either with or 
without the high power acquisition radar 


CONFIDENTIAL 


CONFIDENTIAL 


TM 9-1400-250-10/2, 


the missile and to supply continuous missile 
position data to the computer system. 

j. When the missile is within lethal range of 
the target, the computer system sends a burst 
order to the MTR system. The MTR system 
transmits a burst command that detonates the 
missile. 

k, A designated missile on a launcher may be 
rejected either manually or automatically. If it 
is determined that a designated missile is in, 
capable of completing a successful mission for 
any reason, a manual missile reject signal ig 
sent from the battery control area. An auto, 
matic missile reject signal is sent by the com; 
puter system if a designated missile does not 
ascend from the launcher within 5 seconds 
after the fire command. When a designated 
missile is rejected by either method, another 
missile must then be designated. 

L. The fire command is normally sent over 
the tactical control circuits to the launching 
control group, then to the missile as the Taunek 
order. In emergencies, if the tactical control 
cireuits are disrupted, the fire command and 
other tactical control data can be relayed 
through the voice communication system to the 
launching control group or to the launching 
section. The firing circuit is then completed by 
an operator at the launching control group or 
launching section. | 

m. Ina surface-to-surface mission, the RCD@ 
functions are essentially the same as in a sur. 
face-to-air mission, except for the differences 
described in paragraph 13. 


PHYSICAL ARRANGEMENT 


(HIPAR) or auxiliary acquisition radar 
(AAR). The RCDC for the NIKE-HERCU- 
LES ATBM System shall be emplaced with 
the HIPAR/AAR. 

b. Variations of the two general fixed site| 
configurations are described in paragraphs 20 
and 20.1. A typical site configuration for a 
mobile installation is described in paragraph 
20.2. The orientation of the RCDC with respect 
to the primary target line should be as 
specified ; however, this is not a mandatory re- 
quirement. In an individual site other consid- 
erations, such as real estate availability, may 
make a different alinement necessary. 
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| 20(U). Inline Configuration (Fixed Site) 

The inline configuration is preferred for Im- 
proved NIKE-HERCULES and NIKE-HER- 
CULES ATBM sites where sufficient suitable 
real estate is available. The inline configuration 
can be either a consolidated or nonconsolidated 
site, as described in a and b below. 

Note. The key numbers shown in parentheses in a 
below refer to figure 8. 

a. Consolidated Site. The consolidated inline 
configuration is preferred for new Improved 
NIKE-HERCULES and NIKE-HERCULES 
ATBM sites. A typical consolidated inline lay- 
out of the battery control area is shown in 
figure 8. The HIPAR antenna radome-support- 
tripod (13) or the AAR antenna (14), HIPAR 
building (11) or AAR shelter (15), target track 
antenna-receiver-transmitter group (8), tar- 
get range antenna-receiver-transmitter group 
(7), and missile track antenna-receiver-trans- 
mitter group (6) are centered along a straight 
line parallel with the primary target line. The 
LOPAR antenna-receiver-transmitter group 
(5) is located to either side of the centerline, a 
minimum of 100 feet from the nearest track or 
range antenna-receiver-transmitter group (6, 
7, or 8), and a minimum of 50 feet from both 
the trailer mounted director station (9) and 
the trailer mounted tracking station (10). The 
radar test set group (4) is located between 
600 and 680 feet to either side of the centerline 
and within 80 feet of a line perpendicular to the 
centerline and midway between the target track 
antenna-receiver-transmitter group (8) and 
the missile track antenna-receiver-transmitter 
group (6). Unrestricted line-of-sight is main- 
tained between the radar test set group (4) and 
the track and range antenna-receiver-transmit- 
ter groups (6, 7, and 8). The trailer mounted 
director station (9) and the trailer mounted 
tracking station (10) are joined to the HIPAR 
building (11). The power building (12) is lo- 
cated near the HIPAR building. 

b. Nonconsolidated Site. The nonconsoli- 
dated inline configuration is employed at sites 
converted from NIKE-HERCULES to Im- 
proved NIKE-HERCULES or NIKE-HER- 
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CULES ATBM where relocation of equipment 
to an inline configuration is practical. This con- 
figuration makes use of existing NIKE-HER- 
CULES buildings. The arrangement of the 
radar equipment (4, 5, 6, 7, 8, and 13, fig. 8) 
is the same as in the consolidated inline config- 
uration. However, the arrangement of the 
trailer mounted tracking station and trailer 
mounted director station and the configuration 
of the HIPAR building are as shown in figure 
10, which illustrates a nonconsolidated ““T” lay- 
out. In a nonconsolidated site (either “T” or 
inline) the trailer mounted trackin; ition (5, 
fig. 10) and the trailer mounted director sta- 
tion (7, fig. 10) are attached to the existing 
electronic shop building (6, fig. 10) instead of 
to the HIPAR building (9, fig. 10). 


20.1(U). “T’’ Configuration (Fixed Site) 

Note. The key numbers shown in parentheses in this 
paragraph refer to figure 10. 

The “T” configuration (fig. 10) is noneonsoli- 
dated and is employed at sites converted from 
NIKE-HERCULES to Improved NIKE-HER- 
CULES or NIKE-HERCULES ATBM where 
conversion to an inline configuration is not 
practical. The HIPAR antenna radome-sup- 
port-tripod (10) or the AAR antenna (12), the 
HIPAR building (9) or AAR shelter (13), and 
the electronic shop building (6) are arranged 
on a line parallel to the primary target line. 
‘The radar test set group (11) is emplaced be- 
hind the HIPAR antenna radome-support-tri- 
pod (10), no more than 80 feet to either side, 
and with unrestricted line-of-sight to the target 
track, target range, and missile track antenna- 
receiver-transmitter groups (1, 2, and 4). The 
trailer mounted tracking station (5) and the 
trailer mounted director station (7), are at- 
tached to the electronic shop building (6). The 
power building (8) is located near the electronic 
shop building. The LOPAR antenna-receiver- 
transmitter group (3) is located at a minimum 
of 100 feet from the nearest track or range an- 
tenna-receiver-transmitter group (1, 2, or 4) 
and a minimum of 50 feet from both the trailer 
mounted director station (7) and the trailer 
mounted tracking station (5). 
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1—Target track antenna-receiver- transmitter group 
2—Target range antenna-receiver-transmitter group 
3—LOPAR antenna-receiver-transmitter group 
‘Missile track antenna-receiver-transmitter group 
‘5—Trailer mounted tracking station 

Electronic shop building 

‘Trailer mounted director station 
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8Power building 
SCHIPAR building P | 
10—HIPAR antenna radome-support-tripod | 
L—Radar teat set group | 
12—AAR antenna 
IS—AAR shelter 


Figure 10 (U). Battery control area—typical noxconsolidated “T" layout (U). 


20.2 (U). Mobile Installation 
a. Either the inline or “T” configuratio 
may be used for a mobile installation. The “T’ 
configuration provides minimum equipment 
masking for emplacement on flat terrain. The 
inline configuration can be used to advantage 
only if the system is emplaced on sloping 
terrain. Figure 10.1 illustrates typical equip- 
ment locations for inline and “T” configura- 
tions of the Mobile NIKE-HERCULES ATBM 
| system with the mobile AJI HIPAR system. 
b. For both the inline and the “T” configura- 
| tion, the AJI HIPAR system equipment vans 
are grouped around a line parallel with the 
primary target line. The tracking and director 


stations are located adjacent to each other at) 
one end of the AJI HIPAR system power plant | 
van. The electronic shop is located at the oppo-| 
site end of the power plant van. 

c. For the inline configuration, the target 
track antenna-receiver-transmitter group, tar-_ 
get range antenna-receiver-transmitter group, | 
and missile track antense-recel vaitransnltter 
group are centered along a straight line that 
is parallel with the primary target line and 
that extends through the center of the mobile| 
AJI HIPAR system equipment grouping. The 
LOPAR antenna-receiver-transmitter group is. 
located to one side of the center line, a mini-. 
mum of 100 feet from the target range and, 


CONFIDENTIAL ” 


TM 9-1400-250-10/2 


missile track antenna-receiver-transmitter 
groups. The radar test set group is located 600 
feet to one side of the center line that extends 
through the target range and missile track 
antenna-receiver-transmitter groups. 

d. For the ““T” configuration, the mobile AJI 
HIPAR system equipment vans, the tracking 
and director stations, and the electronic shop 
are located as described in b above. The target 
range, target track, and missile track antenna- 
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receiver-transmitter groups are located on a 
line perpendicular to the primary target line. 
The LOPAR  antenna-receiver-transmitter 
group is located a minimum of 50 feet from 
the tracking station and 100 feet from the 
missile track antenna-receiver-transmitter 
group. The radar test set group is emplaced 
behind the mobile antenna, 600 feet from the 
line on which the target track, target range, 
and missile track antenna-receiver-transmitter 
groups are located. 


Section Ill (C). EQUIPMENT DESCRIPTION 


21(U). AJI HIPAR Building and Equipment 
(Systems 502 Through 537) 
a. General. The HIPAR building (fig. 11) 
| contains all the equipment for the AJI HIPAR 
system, except the HIPAR antenna and the 
antenna radome-support-tripod. The equipment 
is described in b through p below. In addition, 
storage space is provided in the HIPAR build- 
ing for organizational repair parts, tools, and 
| test equipment for the AJI HIPAR system. A 
work space is also provided for repair of equip- 
ment. In a consolidated site, the fire unit inte- 
gration facility (FUIF) equipment is installed 
in the FUIF room (2, fig. 11) at one end of the 
HIPAR building. The layout of the HIPAR 
building in a nonconsolidated site is approxi- 
mately the same as that of the consolidated site 
HIPAR building shown in figure 11, except 
that the FUIF room is omitted and the trailer 
mounted director station (3) and the trailer 
mounted tracking station (1) are not attached. 
In a nonconsolidated site, the FUIF equipment 
is installed in the electronic shop building (6, 
fig. 10), and the trailer mounted tracking sta- 
tion (5) and the trailer mounted director sta- 
tion (7) are joined to the electronic shop build- 
ing instead of to the HIPAR building. 

%. Antenna Coupler Group. The antenna 
coupler group consists of a system of wave- 
guides and associated microwave components 
connecting the klystron amplifier (9, fig. 11) 

[and the receiver group (16) with the HIPAR 
antenna (3, fig. 12). The components are the 
duplexer assembly (13, fig. 11), waveguide 
switch (12), dummy load (11), noise coupler 
and generator (14), and the airline support 
assembly (15). 


c. Liquid Cooler. The liquid cooler (17) is 
used to remove and transfer to the atmosphere 
heat generated in the klystron amplifier (9) 
and the dummy load (11). 

¢.1. Pumping Unit. The pumping unit (8) 
circulates the glycol solution through the kly- 
stron amplifier (9) and the liquid cooler (17). 

. Control-Oscillator Group. The control- 
oscillator group (18) is used to provide system 
synchronization pulses and RF signals. During 
normal operation, the synchronizing pulses are 
distributed throughout the HIPAR system and 
the other radar systems of the radar course di- 
recting central as the basic timing pulses. The 
RF signals are used as the final RF drive for 
the klystron amplifier (9) and local oscillator 
signal for the receiver group (16). Pushbutton 
selection of any one of ten preset operating fre- 
quencies may be controlled from either the 
trailer mounted director station (3) or trans- 
mitter control-indicator (19). 

e. Transmitter Control-Indicator. The trans- 
mitter control-indicator (19) is used to monitor 
and control the transmitter system. 

f. Waveguide Pressurizer. The waveguide 
pressurizer (20) is used to provide a continu- 
ously controlled supply of pressurized dry air 
to the antenna coupler group (b above). 

9. Induction Voltage Regulator. The induc- 
tion voltage regulator (21) is used to control 
the level of 3-phase, primary voltage applied to 
the high voltage power supply (4). 

h, Power Distribution Unit. The power dis- 
tribution unit (22) is used to regulate and sup- 
ply power to other units in the HIPAR build- 
ing. It also contains a +28-volt de power sup- 
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Figure 10.1-(C).-Mobile installation—inline and “T” configurations (U)- 
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ply for the low voltage control cireuits of the 
[Aur HIPAR system. 


i, High Voltage Power Supply. The high 
voltage power supply (4) is used to supply 
high voltage de to the high voltage pulse 
generator (5). 


j. Air Conditioning Room. The air condi- 
tioning room (6) contains the heating and cool- 
ing equipment required to maintain a com- 
fortable air temperature in the HIPAR build- 
ing. In a consolidated site, the air conditioning 
equipment also controls the atmosphere in the 
trailer mounted director station (3) and trailer 
mounted tracking station (1) which adjoin the 
HIPAR building. 


k. High Voltage Pulse Generator. The high 
voltage pulse generator (5) is used to develop 
the high voltage de (modulating) drive pulse 
for the klystron amplifier (9). 

1. Klystron Amplifier. The klystron amplifier 
(9) is used to develop final RF energy that is 
supplied by the RF harmonic filter (7) and the 
antenna coupler group (b above) to the HIPAR 
antenna (3, fig. 12). 


m. Receiver Group. The receiver group (16, 
fig. 11), in conjunction with the moving target 
indicator group (10), is used to process target- 
return RF energy from the HIPAR antenna 
(3, fig. 12), and RF energy from the omni (1) 
and two auxiliary antennas (7). The four sig- 
nals noted above are processed to obtain and 
supply video information to the HIPAR moni- 
tor PPI in the receiver group and the battery 
control console PPI’s located in the trailer 
mounted director station (3, fig. 11). 
n. (Deleted) 


0, Moving Target Indicator Group. The mov- 


1—Traller mounted tracking station 

2—PULF room 

$ Trailer mounted director station 
igh voltage power su 

S—High voltage pulse, generator 

S—Alr conditioning. room 

TORE harmonic titer 

$—Pumping unit 

SEiyaron ample 

10—Moving target indicator group 
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ing target indicator group (10) is used to dif- 
ferentiate between fixed and moving targets 
detected by the receiver group (16). 

p. Simulator Distribution Box. The simula. 
tor distribution box (23) is used for connect- 
ing the T1 trainer to the EFS HIPAR system. | 


21.1 (U). AJ! HIPAR Building and Equipment | 
(Systems 538 and Above) 

Note, Information pertaining to AIT HIPAR ays: | 
tems 538 and above (except mobile systems) is con- 
tained in a through o below. Refer to paragraph 21 for 
information pertaining to AJT HIPAR systems 502 | 
through 537. 

a. General. The HIPAR building contains all 
the equipment for the AJI HIPAR system ex- | 
cept the radar antenna support set and radome 
(fig. 12), the HIPAR antenna (3, fig. 12), and | 
the liquid cooler (15, fig. 11.1.1). The building 
equipment is described in 6 through o below. 
Storage space for organizational repair parts, 
tools, and test equipment, as well as a work 
area for equipment repair, is provided in the 
building. At a consolidated site, the FUIF 
equipment is installed in the FUIF room (1) 
at one end of the HIPAR building. The trailer 
mounted director station (9, fig. 8) and the 
trailer mounted tracking station (10) are em- 
placed on each side of the FUIF room and 
connected to the HIPAR building. At a non- 
consolidated site, the FUIF equipment is in- 
stalled in the electronic shop building (6, fig. 
10.) The trailer mounted director station (77) 
and the trailer mounted tracking station (5) 
are joined to the electronic shop building (6). 

b. High Voltage Power Supply. The high 
voltage power supply (2, fig. 11.1.1) is used to 
supply high voltage de to the high voltage pulse 
generator (3). 


13—Duplexer assembl 

14—Noise coupler and generator 

15—Airline support assembly 

16—Receiver group 

17—Liquid cooler 
18—Control-oseillator grou 
19—Transmitter control 
20—Waveguide pressurizer 
21—Induetion voltage regulator 
22—Power distribution unit 

23 Simulator distribution box 


lieator 


Figure 11 (U). HIPAR building and equipment (AJI HIPAR systems 
502 through 537)—consolidated—typical cutaway view—legend (U). 
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©. High Voltage Pulse Generator. The high 
voltage pulse generator (3) is used to develop 
the high voltage de (modulating) drive Pulse 
for the klystron amplifier (7). 

d. RF Harmonic Filter. The RF harmonic 
filter (4) is used to filter undesirable harmonic 
frequencies from the final RF energy. 

¢. Antenna Coupler. The antenna coupler 
consists of a system of waveguides and asso. 
ciated microwave components connecting the 
klystron amplifier (7) and the receiver group 
(18) with the HIPAR antenna (3, fig. 12). The 
components of the antenna coupler are the 
waveguide sections (6, fig. 11.1.1), dummy load 
(8), noise couplers and thermal noise genera- 
tors (12), duplexer assembly (11), waveguide 
switch (10), and the airline support assembly 
(L1). 

4. Klystron Amplifier. The klystron ampli- 
fier (7) is used to develop the final RF energy 
that is supplied by the RF harmonic filter (4) 
and the antenna coupler (e above) to the HI- 
PAR antenna (3, fig. 12). Input to the klystron 
amplifier is impedance matched by the pulse 
transformer (5, fig. 11.1.1). 

9. Moving Target Indicator Group. The mov- 
ing target indicator group (9) is used to dif. 
ferentiate between fixed and moving 


4. Receiver Group. The receiver group (13) 
in conjunction with the moving target indica 
tor group (9), is used to process target-return 
RF energy from the HIPAR antenna (3, fig. 
12), and RF energy from the omni (1) and two 
auxiliary antennas (7). The four signals noted 
above are processed to obtain and supply video 
information to the HIPAR monitor PPI in the 
Prceiver group and the battery control console 
PPI’s located in the trailer mounted director 
station (9, fig. 8). 


1—FUIP room 
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i. (Deleted) 

it, Pumping Unit. The pumping unit (14, 
fig. 11.1.1) cireulates the glycol solution 
through the klystron amplifier (7), dummy 
load (8), and the liquid cooler (5). 

3. (Deleted) 

3.1. Liquid Cooler. The liquid cooler (15), 
located outside the HIPAR building, is used 
to transfer heat from the glycol solution to the 
atmosphere. 

. Control-Oscillator Group. The control- 
oscillator group (16) is used to provide system 
synchronization pulses and RF signals. During 
normal operation, the synchronizing pulses are 
distributed throughout the HIPAR system and 
the other radar systems of the radar course di- 


lator signal for the receiver group (13). Push. 
button selection of any one of the ten preset 
operating frequencies of the control-oscillator 
group may be controlled from either the trailer 
mounted director station (9, fig. 8) or the 
Power control-indicator (17, fig. 11.1.1). 

1. Power Control-Indicator. The power con- 
trol-indicator (17) is used to control and to 


the AJI HIPAR system. Transmitter controls, | 
monitoring facilities, and test equipment are 


the gure, to the antenna coupler (e above) and | 
the RF harmonic filter (4), 


m. Induction Voltage Regulator. The induc- 
tion voltage regulator (18) is used to control 
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Figure 11.11 (U). HIPAR building and equipment (AJL HIPAR systems 
$88 through 594)—eutaway view legend (U), 
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the voltage level of the stepped-up primary 
voltage applied to the high voltage power sup- 
ply (2). Operation of the induction voltage 
regulator (18) is controlled from the power 
control-indicator (17). 

n. Step-up Power Transformer. The step-up 
power transformer (19) is used to provide 
stepped-up primary voltage to the induction 
voltage regulator (18). 

0. Simulator Distribution Box. The simulator 
distribution box (20) is used for connecting the 

171 trainer to the EFS/ATBM HIPAR system. 
| 21.2 (U). AJI HIPAR Equipment 
(Systems 801 and Above) 

@. General. The AJI HIPAR system (801 
and above) is mounted on five semitrailers 
which are described in b through f below. Stor- 
age space for organizational repair parts, tools, 
and test equipment is provided in the vans 
mounted on semitrailers XM674. Space is pro- 
vided in the transmitter van for SIF/IFF 
equipment. The trailer mounted director sta- 
tion and the trailer mounted tracking station 
are connected electrically to radar power con- 
trol set AN/MJQ-7. 

b. Mobile Antenna AS-1774/MPQ-43. The 
mobile antenna consists of the mobile FAN 
antenna or mobile cosecant squared (CSC*) 
antenna, plus leveling and support equipment. 
The two antennas are discussed in paragraph 
22.1.1. The leveling and support equipment 
maintains the mobile antenna level and rigid 
provided the terrain slope is not greater than 
10 percent. 

¢. Radar Power Control Set AN/MJQ-7. 
The radar power control set consists of the 
power control van mounted on semitrailer 
XM674. The power control van contains the 
power control-indicator (para 21.11), high 
voltage power supply (para 21.1b), induction 
voltage regulator (para 21.1m), and step-up 
power transformer (para 21.1n). In addition, 
the power control van is the distribution center 
| for power to the AJI HIPAR system and sig. 
nals to the trailer mounted director station and 
trailer mounted tracking station. 

d. Radar Receiving Set AN/MPR-1. The 
radar receiving set consists of the receiver van 
mounted on semitrailer XM674. The receiver 
van contains the moving target indicator group 
(para 21.19), control-oscillator group (para 
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21.1k), and the receiver group (para 21.11). | 


¢. Radar Transmitting Set AN/MPT-2. The 
radar transmitting set consists of the trans- 
mitter van mounted on semitrailer XM674. The 
transmitter van contains the internal antenna 
coupler, klystron amplifier (para 21.1f), and 
high voltage pulse generator (para 21.1c). 
‘The internal antenna coupler consists of a sys- 
tem of waveguides and associated microwave 
components connecting the klystron amplifier 
and the receiver group with the HIPAR ai 
tenna. The components of the internal antenna 

coupler are the waveguide sections, dummy 

load, noise couplers and thermal noise genera- 

tors, duplexer assembly, waveguide switch, 

and RF harmonic filter subassembly (para 

21.14). 

f. Electric Power Plant. The electric power 
plant consists of two diesel-engine generators, 
a motor-generator, a power switchboard, and a 
90-kilowatt resistive load bank mounted on| 
semitrailer XM674. The two engine generators 
provide primary 60-cycle power for the AJI 
HIPAR system. The motor-generator provides 
400-cycle power to the RCDC. The power 
switchboard contains facilities for selecting a 
Power source (commercial or generator) and 
commercial power monitoring equipment. 

Note. There are two configurations of the HIPAR 
antenna, called the HIPAR CSC? antenna and the HI- 
PAR FAN antenna. These antennas are used inter- 
changeably with systems 538 through 594, and either 
antenna may be used with systems 502 through 587. 
However, the HIPAR CSC? antenna is normally used 
with systems 502 through 537. The HIPAR CSi 
tenna is discussed in paragraph 22, and the differences 
between this antenna and the HIPAR FAN antenna 
is noted in paragraph 22.1. 

22 (U). HIPAR Antenna Radome-Support- 
Tripod and HIPAR CSC" Antenna 

a, HIPAR Antenna Radome-Support-Tripod. 
The HIPAR antenna radome-support-tripod 
(2, 4, and 5, fig. 12) supports and houses the 
HIPAR CSC? antenna. Major components of 
the HIPAR antenna radome-support-tripod are 
the radome (2) which encloses the HIPAR 
CSC: antenna, and the antenna tripod (5) and 
radome support (4) which support the HI- 
PAR CSC antenna. The antenna radome-sup- 
port-tripod may be emplaced either with or 
without the radome support extension (6), de- 
pending upon the individual site requirements. 
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b. CSC? Omni Antenna. The CSC? omni an- 
tenna (1) is used to receive and supply a sam- 
ple of the target-returned energy through the 
antenna coupler. 

¢. HIPAR CSC: Antenna. The HIPAR CSC? 
antenna (3) is used to transmit RF energy 
supplied from the antenna coupler. In addition, 
the HIPAR CSC: antenna receives and supplies 
target-return RF energy through the antenna 
coupler to the receiver group (16, fig. 11). 

d. Auziliary Antennas. The two auxiliary 
antennas (7, fig. 12) are unidirectional, fixed- 
type receiving antennas used to intercept inter- 
fering signals in the side lobes of the HIPAR 
CSC: antenna. Each antenna is mounted on a 
mast that is fixed to the back of the HIPAR 
CSC* antenna. 


22.1(U). HIPAR Antenna Radome-Support- 
Tripod and HIPAR FAN 
Antenna 

a. HIPAR Antenna Radome-Support-Tripod 
and Auziliary Antennas. The radome-support- 
tripod and the auxiliary antennas are identical 
in the cosecant squared and fan configurations. 
Refer to paragraph 22 for the description. 

5. FAN Omni Antenna. The reflector of the 
FAN omni antenna is physically reversed from 
the reflector of the CSC? omni antenna (1, fig. 
12), but the two antennas function in an iden. 
tical manner. Refer to paragraph 22 for the 
description. 

¢. HIPAR FAN Antenna. The HIPAR FAN 
antenna reflector is reduced in height from the 
HIPAR CSC: antenna reffector. This reduction 
in reflector height provides a better high alti. 
tude coverage, but the fan antenna is more 
susceptible to high altitude jamming. With 
these exceptions, the HIPAR FAN antenna is 
Physically and functionally similar to the HI. 
PAR CSC* antenna. Refer to paragraph 22 for 
the description. 


22.1.1 (U). Mobile Antenna, Leveling and 
Support Equipment, Omni 
Antenna, and Auxiliary 
Antennas 

a. Mobile FAN Antenna. The mobile FAN 

antenna is functionally the same as the HIPAR 

FAN antenna discussed in paragraph 22.1¢. It 

differs physically in that it consists of eight 
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removable reflector sections and a fixed cer 
ter section that can be folded down for mate 
orders. The mobile FAN antenna is mounte 
on semitrailer XM674 and is a self-containe. 
mobile unit. 


converted into the mobile CSC: 
is accomplished through the installation of the 
mobile CSC* antenna conversion kit which edn. 
sists of five reflector panels, the mobile CSC. 
feedhorn, and the mobile CSC: omni antenna, 
© Leveling and Support Equipment. The 
mobile antenna is equipped with two outrigger 
and jack screw assemblies to maintain stabil 
and level on terrain up to a ten percent slope. 
The support equipment consists of four level. 
ing gears mounted on semitrailer XM674_ and 
the mobile antenna pedestal. The mobile af- 
tenna pedestal contains the pedestal and re 
flector raising and lowering mechanisms. | 
d. Mobile FAN Omni Antenna and Mobile 
CSC* Omni Antenna. Target returns received 
by the omni antenna are compared with thoge 
received by the main antenna to determine 
azimuth position of a 
cally, the mobile FAN 
is mounted on a mast 
antenna reflector. The 
omni antenna element is covered with a 


antenna. This 


ing antennas used to intercept interfering ay 


(FAN or CSC). Each antenna is fixed to th 
back of the mobile antenna (FAN or csc 


22.2 (U). Auxiliary Acquisition Radar 

The AAR may be installed at selected sites 
for use with the Improved NIKE-HERCULES 
‘System. The AAR equipment is described in a) 
and b below. 

a. Antenna Group. The antenna group con-| 
sists of the antenna (1, fig. 11.2), the antenna 
Pedestal (6), a power cable (4), and the wave. 
guide section (2) which connect the antenna 
Pedestal to the duplexer in the AAR shelter | 
(3). The antenna and antenna pedestal are | 
mounted on a reinforced concrete base (5). 
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b. AAR Shelter. The AAR shelter contains 
all the equipment of the AAR operating group 
and the associated plan position indicator 


(PPI). 


23(C). Trailer Mounted Directed Station 


‘The trailer mounted director station (fig. 14) 
contains the computer equipment, recording 
equipment, tactical control circuits, and voice 
communication equipment required for the op- 
eration of the tactical control system and the 
acquisition radar systems. Major units located 
within the trailer mounted director station are 
described in a through g below. 

a, Director Station Group. The director sta- 
tion group (10, fig. 14) is located against the 
curbside wall of the trailer mounted director 
station. The director station group contains the 
primary power controls for the trailer lighting, 
heating, and ventilating equipment, and for the 
LOPAR system equipment. 

b. Recorder Group. The recorder group (9) 
is located against the curbside wall of the 
trailer mounted director station. The recorder 
group contains recording equipment and voice 
communication equipment. The recording 
equipment provides an automatic film record of 
equipment performance during a test or tacti- 
cal engagement. The voice communication 
equipments consists of a switchboard and re- 
lated equipment which provide two-way com- 
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munication between all system telephone loca- 
tions. 


¢. Battery Control Console. The battery con- 
trol console (8) is located against the curbside 
wall of the trailer mounted director station. 
The battery control console contains controls, 
presentation indicators, automatic plotting 
boards, and other equipment associated with 
the acquisition radar systems (LOPAR and 
HIPAR/AAR), the computer system, and the 
tactical contro! system. Data used by the bat- 
tery control officer during an engagement is 
displayed on the horizontal plotting board (1, 
fig. 15), altitude plotting board (2), PPI (3), 
and precision indicator (4). The displays on 
the plotting boards and indicators are de- 
scribed in (1) through (4) below. 
(1) Horizontal plotting board. 

Note, The plotting display of figure 16 

is described in (a) through (c) below. 
(a) The horizontal plotting board (1, 
fig. 15) provides means for auto- 
matically plotting in range and azi- 
muth a plan view of an entire en- 
gagement. A typical engagement 
plot by the horizontal plotting board 
is shown in figure 16. The plotting 
display is inked on paper and con- 
tains three plots in the horizontal 
plane: a plot showing position of 


IrAntenna 
y— Waveguide section 
STAAR Shelter 
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4 Power cable 
5—Conerete base 
6—Antenna pedestal 


Figure 11.2 (U). Auziliary acquisition radar (U). 
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‘S3FT. “1 ORD G353447A 
i} 1—Omni antenna (CSC*) or (FAN) ‘5—Antenna tripod 
2-Radome 6—Radome support extension 
] 3—HIPAR antenna (CSC) or (FAN) ‘Auxiliary antenna (2) 
Radome support 


[Prisure 12 (U). HIPAR antenna radome-support-triped for HIPAR antenna (FAN) or (CSC*) (U). | 
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CURBSIDE VIEW 


1Computer group 
2—Compater amplifier relay group 
Sr Sero cpus ase 
$—Sompater power supply €rou 
SEeny warning plotting board 


Auxiliary acquisition control interconnecting group 


‘T—Acquisition radar operator's position 
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ROADSIDE VIEW 
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8 Battery control console 
9_Recorder group 

10—Director station group 
L1—Switehboard operator's position 
12—Computer operator's position. 
13—Battery control officer's position 


Figure 15 (U). Trailer mounted director station—cutaway views (U). 


the target (point B to point C), a 
plot showing the predicted intercept 
point (point A to the fire mark at 
point E), and a plot showing present 
position of the missile (point D to 
point C). The center of the plotting 
board represents the position of the 
target track antenna-receiver-trans- 
mitter group. Range is represented 
by concentric circles marking 10,- 
00-yard increments from the center 
of the plotting board. Azimuth is 
represented by radial lines that di 
vide the plotting board into 200-mil 
sectors. Timing marks appear on 
each plot at about 10-second inter- 
vals. TARGET-MISSILE plot indi- 
cators at the lower left and right 


corners of the plotting board indi. 
cate which pen is plotting the target 
position and which pen is plotting 
the missile position. 

(b) Before the missile is fired, the hor' 
zontal plotting board continuously 
plots the position of the target 
(point B to the fire mark at point A) 
and the position of the predicted in- 
tercept point (point A to point E). 
Location of the predicted point at 
any instant is based on the assump- 
tion of immediate fire. 

(c) The fire order is transmitted, in this 
typical engagement plot, when the 
target is at a range of approximately 
135,000 yards and the predicted in- 
tercept point is at a range of ap- 
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1—Horizontal plotting board 
2—Altitude plotting board 
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3—PPI 
‘4 —Precision indicator 


Figure 15 (C). Battery control console (U). 


proximately 95,000 yards. Shortly 
after the fire order is transmitted, 
the pen plotting the predicted inter- 
cept point returns to approximately 
the center of the plotting board 
(point D) and begins to plot the po- 
sition of the missile in the horizontal 
plane. The target and missile plots 
continue until target intercept oc- 
curs at the intersection of the two 
plots (point C). 


(2) Altitude plotting board. 


Note. The plotting display of figure 17 
is deseribed in (a) through (c) below. 
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(a) The altitude plot 


ig board (2, fig. 
15) provides means for automati- 
cally plotting target and missile al- 
titude data against time to intercept 
data. A typical engagement plot by 
the altitude plotting board is shown 
in figure 17. The plotting display 
is inked on paper and contains three 
plots in the vertical plane: a plot of 
the altitude of the predicted inter- 
cept point by the right plotting pen 
before fire (point C to the fire mark), 
a plot of the altitude of the target 
by the right plotting pen after fire 
(fire mark to point B), and a plot 


ce 


(b) 
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of the altitude of the missile by the 
left plotting pen after fire (point E 
to point A). Both plotting pens also 
simultaneously plot the time to in- 
tercept along the horizontal axis. 
The time scale for both plotting 
pens starts at zero and extends for 
about 200 seconds. The height scale 
extends from —5000 feet to 100,- 
000 feet. Timing marks appear on 
each plot at about 10-second inter- 
vals. A fire mark (fig. 17) is made 
on the target altitude plotting board 
when the missile is fired. 

When the target enters the defense 
area (point C), in this typical en- 
gagement plot, the altitude of the 
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predicted intercept point is about 
58,000 feet. The plot of the pres 
dicted intercept point continues un 
til the time to intercept decre 

to about 125 seconds, At this time, 
the fire order is transmitted as ins 
dicated by the fire mark on the plot, 
Shortly afterwards, the right plots 
ting pen begins to plot present 
target altitude against time to inter, 
cept. As the time to intercept de, 
creases, the two plots move closer 
together. At zero time to intercept, 
or at burst time, the missile and 
target altitudes are coincident 
(points A and B). 


ba | 
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